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Introduction

* All Seasons Cavity (ASC) test is very special Progras®
— Longer accelerating gap (L = 150 mm) than usual (L = 100 mm)

— Operating rep rate (1 Hz) is very low to avoid heating
— Limited breakdown event to avoid unrecoverable damage

— As aresult, we could see a unique breakdown result

* Analyze breakdown process in the ASC
— Study electron dynamics in such a long accelerating gap

— Breakdown pit analysis

* No visible BD damage on
the power coupler
after the December test
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Profile of ASC

Result from Dec. AL3,ran
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Electron dynamics T
Prograc®
e Consider only surface emission electrons
e Electrons are accelerated by RF field
e
RF field m,
>
e They arrive at other RF wall and release
their kinetic energy as an impact energy
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Calculate kinetic energy of electron arriving at T}({
other RF window as a function of initial RF phase v

Prograc®
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e Kinetic energy in the RF gap is ~ 20 % higher than that at the iris
e Kinetic energy in the RF gap is zero at initial RF phase 7t/2

> Electrons cannot reach to other RF window at this phase
e Ignore electrons which is emitted at zero initial RF phase

> FN shows no dark current generated at zero RF phase
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Impact Energy (J Imn?)

Calculate Impact energy of electron arriving at
other RF window as a function of initial RF phase
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Iris gap

Surface gradient at iris
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* Impact energy at the iris gap is two orders of magnitude larger than that at the RF gap!
e Maximum impact energy is happened at the initial RF phase 45 degrees

taken place at the iris gap!!

If this analysis model is true, then the most breakdown events should be

<> However, the breakdown pit distribution does not support the model...
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Why impact energy at iris gap is so large? ]L/((
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Surface grad at the iris is 15 % higher than that at the RF one.

If the field enhancement factor 3 is uniform in the cavity the
breakdown probability at iris is the highest.

However, if the field enhancement becomes low by 15 % at the
iris during conditioning what happen then?

PE becomes equal between at the RF gap and at the iris so that
the breakdown could take place at the RF gap.
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Breakdown Pits are found
everywhere in ASC

Iris gap

We can see a breakdown pit at the RF gap as well as at the iris gap
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ldentify BD pits

Limited the number of breakdown events to avoid unrecoverable dama
— We can identify a pair of breakdown pits on both end plates Prograc®
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Breakdown pit image at RF center 1%
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R rogras®

The pit pair which has
150 degrees is dominant
at RF center
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Possible breakdown process T

Prograc®

was conditioned without
magnetic field
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Plot shows the cychrotron
wavelength as a function of
magnetic field strength

@ KE =2 MeV.

Dark current should follow
the magnet flux.
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 Many BD pits were generated
around the iris gap in conditioning

Cychrotron wavelength (mm)
o

_ Assumption ]
+ PBEatiris and BE at RF gap became £ — &
equal R A R S

* Magnet was turned on

* Another BD pits were generated at
the RF gap as well as the iris gap

If this hypothesis is correct, the pit pairs that are the angle ~ 60 degrees
are generated without the magnetic field while the other pit pairs that are
the angle ~ 150 degrees are generated with the magnet
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Conclusion T
* Hypothesis is proposed to explain why two
orientations of pit pair are made
* If hypothesis is correct the observed E, .. with

B (slide 3) should represent the true cavity

performance (with L = 150 mm) in multi-tesla
fields
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